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Abstract
1. Introduction
 3.4 Diesel engine performance test
 The performance of the engine has been measured by different engine
parameters such as fuel power, brake power, indicated power, frictional power,
brake thermal efficiency, indicated thermal efficiency, mechanical efficiency,
volumetric efficiency, mean effective pressure, specific fuel consumption and
specific output.
 Diesel engine performance tests of B5 and petroleum diesel are carried out in
an Engine test rig.
Table 2: Basic technical specifications of the test engine
4. Results & Discussion
Results & Discussion cont.
 The demand for fuel is increasing day by day with the growth of population,
but being a non-renewable energy, the resources of petroleum as fuel are
dwindling. Moreover, excessive use of petroleum effects environment and it
poses a challenge to the growth of science and technology. In recent days, the
commercialization of bio-energy has provided an effective way to fight against
the problem of petroleum scarce and harmful environment impacts. The
concept of biodiesel as an alternative diesel fuel is gaining great importance in
recent years due to its biodegradability, sustainability, good quality exhaust and
comparable quality with petroleum diesel from the engine performance point of
view.
 Therefore, this study is helpful to suggest the suitability of 5% blended
biodiesel for diesel engine application. So, Usefulness of these results is that to
run diesel engine with a mix of biodiesel (i.e. 5% blending or B5) to substitute
some amount of diesel and which (B5) will contribute to some extent toward the
future world as a source of renewable diesel engine fuel.
5. Conclusions
6. Discussion of possible future directions
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In this study, fuel characteristics of biodiesel abstracted from Karanja (Pongamia
pinnata) were evaluated and compared with petroleum diesel. Various fuel properties
such as density, viscosity, calorific value, ash content, cloud point, pour points,
induction period and flash point were evaluated according to ASTM standards. A
(5% v/v) blend of biodiesel and petroleum diesel were used to run a diesel engine
and their performances were investigated and compared in terms of fuel power,
indicated power, brake power, frictional power, brake thermal efficiency, indicated
thermal efficiency, volumetric efficiency, relative efficiency, mean effective pressure,
fuel consumption, specific fuel consumption, air consumption and specific output.
The objective of this study is to evaluate the various fuel properties of Karanja
biodiesel so as to study its applicability as internal combustion engine fuels, and to
evaluate the performance parameters of an engine running on it. Such a study will be
helpful in suggestion the suitability of using a 5% blended biodiesel for engine
application. Usefulness of these results is that to run diesel engine with a mix of
biodiesel (i.e. 5% blending) to substitute some amount of diesel.
 It is now an established fact that bio-energy has the potential to provide the
major part of the projected renewable energy provisions of the future.
 In recent years, as a source of renewable bio-energy, biodiesel has been
gaining great importance as an alternative diesel fuel for its good quality
exhaust, biodegradability and sustainability.
 In this study an attempt has been made evaluate the various fuel properties
of biodiesel so as to study its applicability as internal combustion engine fuels.
.
3. Materials & Methods
 3.1 Materials
The materials used for study is
petroleum diesel and Karanja biodiesel
which is shown in the figure & figure 2.
 3.2 Preparation of biodiesel blend
Preparation of B5 is done by blending
5% biodiesel with 95% petroleum diesel
which is shown in the figure 3.
i.e. B5=5% (volume) of biodiesel + 95%
(volume) of petroleum diesel
 3.3 Fuel characterization of
biodiesel, petroleum diesel and its
blend
The properties of fuel has been
characterized by determining various
physicochemical properties like viscosity,
density, calorific value, low temperature
flow properties, oxidation stability, ash
content, acid value, water content etc.
 4.1 Properties to characterize petroleum diesel, pure biodiesel and its 
blend (B5)
Various parameters to characterize these fuel samples are shown in the Table 3
Table 3 : Properties of Karanja biodiesel, B5 and Petro-diesel
Properties Units Karanja biodiesel B5 Petro-diesel
Density kg/m3 912.437 844.66 837.04
Kinematic viscosity mm2/sec 10.8341 2.77 2.35
Calorific value KJ/kg 37717.32 44699.99 45152.04
Ash content wt % .0141 .016 .018
Induction period hr 8.24 9.29 NA
Pour point 0C 21 7 1
Cloud point 0C 18 -3 -18
Acid value mg KOH/g 11.781 0.781 0.187
 From the Table 2 it has been cleared that:
Items Specifications
Engine Model Tata Indica
Engine power 39 kW
Cylinder bore 75 mm
Stroke length 79.5 mm
Compression ratio 22.1
No of cylinders Four
Stroke type Four
Dynamometer type Eddy current, water cooled, with loading unit
2.1
• Characterization of petroleum diesel, pure biodiesel and its blend.
2.2
• Diesel engine performance testing.
2.3
• Comparison of fuel properties among the fuel samples and their 
engine application.
2. Objectives
Fig-3 : B5
Fig-1 : Karanja biodiesel Fig-2 : Petroleum diesel
 These properties have been determined according to the ASTM standards 
which is shown in the Table 1.
Table 1: Apparatus and method used for investigation properties of fuel
S.N. Property Apparatus Used Test Method Units
1 Density Specific Gravity Bottle ASTM D 287 Kg/m3
2 Kinematic Viscosity HAAKE Falling Ball 
Viscometer
ASTM D 445 mm2/sec
3 Induction Period 743 Rancimat ASTM D 2274 hr.
4 Cloud Point Cloud Point Apparatus ASTM D 97 0C
5 Pour Point Pour Point Apparatus ASTM D 97 0C
6 Calorific Value Bomb Calorimeter ---------- MJ/kg
7 Ash Content Muffle furnace ASTM D 874 wt%
8 Acid Value Titration Method ASTM D 664 mgKOH/g
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Fig-6: Frictional Power vs. Torque
Fig-4: Indicated Power vs. Torque Fig-5: Brake Power vs. Torque
Fig-7: Mechanical Efficiency vs. Torque
Fig-8: Volumetric Efficiency vs. Torque
Fig-10: Specific Fuel Consumption vs. Torque
Fig-12: Cylinder Pressure vs. Crank Angle
Fig-9: Specific Output vs. Torque
Fig-11: Torque vs. Speed
 From the above mentioned results it is evident that pure biodiesel is:
Difficult to pump & handling
Produce high friction
Tends to form large droplets on injection
Cause poor atomization & resulting in poor combustion
Need preheating for proper combustion.
Increase exhaust smoke emission & particulate matter.
Increase carbon deposition in combustion chamber & cause high ignition delay.
Not suitable for low temperature environment
Tendency to produce less power
Tends to burn inefficiently & cause air pollution.
 Therefore, pure biodiesel is not suitable for diesel engine application, so it is
blended with petroleum diesel in different proportions to improve its fuel
properties and to make suitable for engine application without any modification
of the engine.
 But, B5 & petroleum diesel shows comparable behavior and fuel properties of
B5 is more better than that of pure biodiesel, so B5 can be use in engine
application without any modification of the engine.
 From the performance point of view, B5 shows comparable behaviour with
petroleum diesel. Thus it may be commented that B5 blend can be used as a fuel
in diesel engine.
(iii)
• In most of the cases, engine parameters changes abruptly in medium
load conditions. This may be due to chances of fuel properties in
medium load conditions.
(iv)
• In case of B5, knocking produced on engine application is higher
than that of petroleum diesel due to higher ignition delay.
(i)
• IP and FRP of both B5 & petroleum diesel decreases with increase
in load; and IP and FRP produced by petroleum diesel is more
than B5.
(ii)
• BP, Mechanical efficiency and SO of both B5 & petroleum diesel
increases with increase in load; and BP, Mechanical efficiency and
SO produced by B5 is more than petroleum diesel.
 From the above diagrams it has been cleared that:
 4.2 : Diesel engine performance characteristics
 Various parameters to study the engine performance are shown accordingly 
from the figure 4 to figure 16
(i)
• The values of density, kinematic viscosity, pour point, cloud point
and acid value of Karanja biodiesel, B5 and Petroleum diesel are
in the order of- Karanja biodiesel >> B5 > Petroleum diesel
(ii)
• On the other hand the values of calorific value, ash content and
induction period of Karanja biodiesel, B5 and Petroleum diesel
are in the order of - Karanja oil << B5 < Petroleum diesel
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